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1
MULTIPLE-APPARATUS CONNECTION
SYSTEM AND THE METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a multiple-apparatus connection
system and the connecting method thereof, and more particu-
larly to a multiple-apparatus connection system with a USB
port for connecting various types of peripheral devices.

2. Description of the Prior Art

In order to proceed data exchanges with various types of
peripheral devices, electronic products have conventionally
been installed with a plurality of output/input ports, such as
serial port, parallel port, RJ45 port, RJ11 port, USB port,
phone jack, speaker jack, and power jack etc.

Since consumers have increasing demands for minimizing
the size of electronic devices, electronic produces have been
forced to reduce in size, thus reducing the space available for
the above mentioned output/input ports. Therefore, some out-
put/input ports have to be integrated, or some output/input
ports that are less used have been abandoned.

Taking mobile phones as an example, conventional mobile
phones comprise the ports of a speakerphone jack, an UART
(Universal Asynchronous Receiver/Transmitters) port, an AC
charger port, and a mini-USB port. The speakerphone jack is
used for connecting to an outer speakerphone and micro-
phone so as to allow the user to have conversations without
holding onto the mobile phone. The UART port is used for
connecting to a data wire which matches with RS232 speci-
fication. The AC charger port is used for connecting to a
discrete AC charger, so that the battery can be charged
directly. The mini-USB port is used for connecting to any
discrete USB devices which match with the mini-USB speci-
fication.

However, as mobile phones keep getting smaller while
packed with more functions, mobile phones have no more
space for the current various types of ports. Therefore, there is
a need for a multiple-apparatus connection system to be
developed to allow an output/input port to connect to different
peripheral apparatuses, so as to reduce the number of output/
input ports, to lower the difficulty in design, to save space, and
to lower cost.

SUMMARY OF THE INVENTION

Therefore, an objective of the present invention is to pro-
vide a multiple-apparatus connection system; the multiple-
apparatus connection system is capable of connecting one of
multiple types of peripheral devices using a USB port in order
to reduce the number of output/input ports, to save space, and
to lower cost.

A multiple-apparatus connection system at least includes a
USB port, a controller, and at least one voltage determining
device. The USB port, e.g. a mini USB port, is used for
connecting a peripheral device. The voltage determining
device is connected to the USB port to generate a detection
voltage signal. The controller receives the detection voltage
signal and determines the type of the connected peripheral
device according to the detection voltage signal.
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The advantage and spirit of the invention may be under-
stood by the following recitations together with the appended
drawings.

BRIEF DESCRIPTION OF THE APPENDED
DRAWINGS

FIG. 1A is a schematic diagram illustrating the first pre-
ferred embodiment of the multiple-apparatus connection sys-
tem of the present invention.

FIG. 1B is a schematic diagram illustrating the peripheral
devices that connect to the multiple-apparatus connection
system shown in FIG. 1A.

FIG. 2 is a schematic diagram illustrating the second pre-
ferred embodiment of the multiple-apparatus connection sys-
tem of the present invention.

FIG. 3 is a schematic diagram illustrating the third pre-
ferred embodiment of the multiple-apparatus connection sys-
tem of the present invention.

FIG. 41s a schematic diagram illustrating the speakerphone
which adapts to the multiple-apparatus connection system of
the present invention.

FIG. 5 is a schematic diagram illustrating the microphone
of the multiple apparatus connection system of the present
invention.

FIG. 6 is a schematic diagram illustrating the stereo-speak-
erphone connected to the multiple-apparatus connection sys-
tem of the present invention.

FIG. 7 is a schematic diagram illustrating the mono-speak-
erphone connected to the multiple-apparatus connection sys-
tem of the present invention.

FIG. 8 is a flow chart illustrating the multiple-apparatus
connection method of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

According to a multiple-apparatus connection system of
the present invention, a USB port is used for connecting one
of multiple types of peripheral devices.

For one example, the preferred embodiment is used with
the mini-USB port which is applied in a mobile phone. Refer-
ring to FIG. 1A, FIG. 1A is a schematic diagram illustrating
a first preferred embodiment of the multiple-apparatus con-
nection system according to the invention. The multiple-ap-
paratus connection system 10 at least includes a mini-USB
port 12, at least one voltage determining device, a controller
24, a selecting circuit 26, and a power managing controller 28.

The mini-USB port 12 is used for connecting a peripheral
device 14, and the mini-USB port 12 has a ground pin GND,
a first data pin D1, a second data pin D2, a third data pin D3,
and a power pin VUSB. The first data pin D1 connects to the
controller 24, the second data pin D2 and the third data pin D3
respectively connect to the selecting circuit 26, and the power
pin VUSB connects to the power managing controller 28.

The voltage determining device has a first voltage supply
30a, a second voltage supply 304, a first resistor 324, and a
second resistor 32b.

The first voltage supply 30a connects to a first endpoint 36a
of'the first resistor 32a, and a second endpoint 384 of the first
resistor 32a connects to the first data pin D1 of the mini-USB
port 12. The voltage at the second endpoint 38a of the first
resistor 32a is a first detection voltage signal 42q.

The second voltage supply 305 connects to a first endpoint
364 of the second resistor 325, and a second endpoint 3856 of
the second resistor 325 connects to the third data pin D3 of the
mini-USB port 12, wherein the voltage of the second end-
point 3856 of the second resistor 325 is a second detection



US 7,849,238 B2

3

voltage signal 425. Furthermore, a diode 34, which can pre-
vent inverse current, is installed between the second endpoint
386 of the second resistor 325 and the third data pin D3.

The controller 24 receives the first detection voltage signal
42a and the second detection voltage signal 425; in accor-
dance with the received first detection voltage signal 42a and
second detection voltage signal 425, the controller deter-
mines the type of peripheral device 14 that is connected to the
mini-USB port and outputs a selecting signal 48 to the select-
ing circuit 26.

The selecting circuit 26 includes a first analog switch 40a
and a second analog switch 405. The first analog switch 40a
can be connected to the second data pin D2 of the mini-USB
port 12, and also a first USB pin USB1, a first speaker pin
SPK1, and a transmitter pin TXD of the controller 24.

The second analog switch 405 can be connected to the third
data pin D3 of the mini-USB port 12, and also a second USB
pin USB2, a second speaker pin SPK2, and a receiver pin
RXD of the controller 24.

According to the selecting signal 48, the selecting circuit
26 controls the switching of the first analog switch 40a and
the second analog switch 404, so that the second data pin D2
of the mini-USB port 12 can selectively connect with either
the first USB pin USBI1, the first speaker pin SPK1, or the
transmitter pin TXD; it can further allow the third data pin D3
to selectively connect with either the second USB pin USB2,
the second speaker pin SPK2, or the receiver pin RXD.

The power managing controller 28 connects to the power
pin VUSB, and when the power pin VUSB receives a charg-
ing voltage 44, the power pin VUSB generates a charging
signal 46 and transmits the charging signal 46 to the controller
24.

The following further describes the multiple-apparatus
connection system 10 of the invention when connecting vari-
ous types of peripheral devices 14 to the mini-USB port 12.

Referring to FIG. 1A and FIG. 1B, FIG. 1B is a schematic
diagram illustrating the peripheral devices that connect to the
multiple-apparatus connection system shown in FIG. 1A. The
multiple-apparatus connection system 10 shown in FIG. 1A
uses a mini-USB port 12 to connect to a speakerphone 50, a
USB peripheral device 52, an AC charger 54, and a serial port
to USB port converting wire 56. The speakerphone 50, USB
peripheral device 52, AC charger 54, and serial port to USB
port converting wire 56 are not completely shown in FIG. 1B;
only the parts that are connected with the mini-USB connec-
tor 12 are shown.

In one embodiment of the invention, the first voltage sup-
ply 30a provides 1.9V, and the resistance of the first resistor
32a1is 2.5 kQ. The second voltage supply 305 provides 3.3V,
and the resistance of the second resistor 325 is 1.5 kQ.

Speakerphone 50

The speakerphone 50 comprises a microphone wire 502, a
first channel wire 504, a second channel wire 506, and a
ground wire 508. The microphone wire 502 connects to the
first data pin D1 of the mini-USB port 12. The first channel
wire 504 is used for conducting a first channel signal (Not
shown), and it also connects to the second data pin D2 of the
mini-USB port 12. The second channel wire 506 is used for
conducting a second channel signal (Not shown), and it also
connects to the third data pin D3 of the mini-USB port12. The
ground wire 508 connects to the ground pin GND of the
mini-USB port 12. Furthermore, the first channel wire 504
and the second channel wire 506 are respectively connected
to a resistor R1 that has a resistance of 16€2 or 32€.

When the speakerphone 50 connects with the mini-USB
port 12, the second detection voltage signal 425 of the second
endpoint 385 ofthe second resistor 325 is a fourth voltage. In
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this preferred embodiment, because the resistor R1 is con-
nected with the second resistor 325, the resulting fourth volt-
ageis below 0.6V; therefore, the controller 24 determines that
the peripheral device 14 connected to the mini-USB port 12 is
a speakerphone 50 when the controller 24 receives a second
detection voltage signal 425 that is below 0.6V.

Moreover, when the speakerphone 50 connects with the
mini-USB port 12, the first detection voltage signal 42a ofthe
second endpoint 38a of the first resistor 32a is a second
voltage. In the preferred embodiment, because the inner resis-
tor of the speakerphone 50 is connected to the first resistor
32a, the resulting second voltage is between 0.5V and 1.6V,
therefore, the controller 24 determines that the peripheral
device 14 connected to the mini-USB port 12 is a speaker-
phone 50 when the controller 24 receives a first detection
voltage signal 424 that is between 0.5V and 1.6V.

In other words, by detecting the first detection voltage
signal 42a or the second detection voltage signal 425, the
controller 24 is able to determine that the peripheral device 14
connected to the mini-USB port 12 is a speakerphone 50.
Furthermore, by detecting the first detection voltage signal
42a or the second detection voltage signal 425, the controller
24 is able to determine whether the peripheral device 14
connected to the mini-USB port is a legal speakerphone 50.

When the controller 24 determines that the peripheral
device 14 connected to the mini-USB port 12 is a speaker-
phone 50, the controller 24 outputs the selecting signal 48 to
the selecting circuit 26, so that the second data pin D2 of the
mini-USB port 12 can connect to the first speaker pin SPK1 of
the controller 24, and the third data pin D3 of the mini-USB
port 12 can connect to the second speaker pin SPK2 of the
controller 24.

USB Peripheral Device 52

The USB peripheral device 52 comprises a first wire 521, a
second wire 522, a third wire 523, a power supply wire 524,
and a ground wire 525. The first wire 521 transmits data in
both directions and connects to the first data pin D1 of the
mini-USB port 12. The second wire 522 transmits data in both
directions and connects to the second data pin D2 of the
mini-USB port 12. The third wire 523 transmits data in both
directions and connects to the third data pin D3 of the mini-
USB port 12. The power supply wire 524 is used as a channel
for outputting power or for battery charging, and it also con-
nects to the power pin VUSB of the mini-USB port 12. The
ground wire 525 connects to the ground pin GND of the
mini-USB port 12. Furthermore, the second wire 522 and the
third wire 523 are respectively connected to aresistor R2 with
a resistance of 1.5 kQ.

When the USB peripheral device 52 connects with the
mini-USB port 12, the second detection voltage signal 425 of
the second endpoint 385 of the second resistor 325 is a fifth
voltage. In this preferred embodiment, because the resistor
R2 is connected with the second resistor 325, the resulting
fifth voltage is between 0.6V and 1.4V; therefore, the control-
ler 24 will determine that the peripheral device 14 connected
to the mini-USB port 12 is a USB peripheral device 52 when
the controller 24 receives a second detection voltage signal
425 that is between 0.6V and 1.4V.

Therefore, the controller 24 outputs the selecting signal 48
to the selecting circuit 26, so the second data pin D2 of the
mini-USB port 12 can connect with the first USB pin USB1 of
the controller 24, and the third data pin D3 of the mini-USB
port 12 can connect with the second USB pin USB2 of the
controller 24.

Moreover, if the USB peripheral device 52 can provide the
function of USB charging, then, when the USB peripheral
device 52 connects to the mini-USB port 12, the controller 24
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not only can transmit/receive data with the USB peripheral
device 52 by the second data pin D2 and the third data pin D3,
but also can transmit charging power to the power managing
controller 28 to charge the mobile phone by using the power
supply wire 524 that is connected with the power pin VUSB.

AC Charger 54

The AC charger 54 comprises a power supply wire 542 and
a ground wire 544; the power supply wire 542 connects to the
power pin VUSB of the mini-USB port 12, and the ground
wire 544 connects to the ground pin GND of the mini-USB
port 12.

When the AC charger 54 connects to the mini-USB port 12,
the power managing controller 28 receives the charging volt-
age 44, then generates the charging signal 46, and transmits
the charging signal 46 to the controller 24.

Furthermore, the second detection voltage signal 425 of the
second endpoint 385 of the second resistor 325 is a first
voltage. In this preferred embodiment, the first voltage should
be higher than 1.4V. Therefore, when the controller 24
receives the charging signal 46, and the second detection
voltage signal 425 is higher than 1.4V, the controller 24
determines that the peripheral device 14 connected to the
mini-USB port 12 is an AC charger 54.

(4) Serial Port to USB Port Converting Wire 56

The serial port to USB port converting wire 56 comprises a
transmitting wire 562, a receiving wire 564, and a ground
wire 566. The transmitting wire 562 is used for transmitting
data, and the transmitting wire 562 connects to the second
data pin D2 of the mini-USB port 12. The receiving wire 564
is used forreceiving data, and the receiving wire 564 connects
to the third data pin D3 of the mini-USB port 12. The ground
wire 566 connects to the ground pin GND of the mini-USB
port 12.

When the serial port to USB port converting wire 56 con-
nects with the mini-USB port 12, the second detection voltage
signal 424 of the second endpoint 385 of the second resistor
32b is a first voltage. In this preferred embodiment, the first
voltage is higher than 1.4V; therefore, the controller 24 will
determine that the peripheral device 14 connected to the
mini-USB port 12 is a serial port to USB converting wire 56
when the controller 24 receives a second detection voltage
signal 4254 that is higher than 1.4V.

Therefore, the controller 24 outputs the selecting signal 48
to the selecting circuit 26, so that the second data pin D2 of the
mini-USB port 12 can connect with the transmitting pin TXD
of'the controller 24, and the third data pin D3 of the mini-USB
port 12 can connect with the receiving pin RXD of the con-
troller 24.

Therefore, according to the charging signal 46 generated
by the power managing controller 28 and the second detection
voltage signal 425 generated by the voltage determining
device, the multiple-apparatus connection system 10 of the
present invention enables the mini-USB port 12 to connect to
a speakerphone 50, a USB peripheral device 52, an AC
charger 54, and a serial port to USB port converting wire 56
etc., thus achieving the purpose of reducing the number of
output/input ports, lowering the difficulty in design, saving
space, and lowering cost.

In general, some mobile phones can directly proceed data
transmitting and receiving for the serial port to USB port
converting wire 56 right after the mobile phone system is
turned on. However, in the process of manufacturing mobile
phones, before installing the software of the mobile phone
system into the mobile phones, a low order serial port trans-
mission interface is needed to load the mobile phone software
or other application software into the mobile phone. There-
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6

fore, an UART (Universal Asynchronous Receiver/Transmit-
ters) port is a necessary output/input port in the mobile phones
of the prior art.

Through the multiple-apparatus connection system 10 of
the present invention, the mini-USB port 12 of the multiple-
apparatus connection system 10 can be directly connected to
the serial port to USB port converting wire 56. In other words,
the above mentioned UART port can be replaced by the
multiple-apparatus connection system 10, thus achieving the
purpose of reducing the number of output/input ports, lower-
ing the difficulty in design, saving space, and lowering cost.

Moreover, the mini-USB port 12 can be set as a default
UART port; this means that the second data pin D2 of the
mini-USB port 12 is pre-set to be the transmitter pin TXD
connected to the controller 24, and the third data pin D3 ofthe
mini-USB port 12 is pre-set to be the receiver pin RXD
connected to the controller 24.

Accordingly, the UART port of the mobile phone can be
used to execute the functions of downloading and calibration
etc. When the controller 24 determines that the mini-USB
port 12 is connected to an AC charger 54, a USB peripheral
device 52, or a speakerphone 50, the function of UART will
then be turned off, and some other corresponding functions
will be activated.

Referring to FIG. 2, FIG. 2 is a schematic diagram illus-
trating the second preferred embodiment of the multiple-
apparatus connection system of the present invention. The
difference between the multiple-apparatus connection system
60 shown in FIG. 2 and the multiple-apparatus connection
system 10 shown in FIG. 1A is that the second endpoint 385
of'the second resistor 325 connects to the second data pin D2
of the mini-USB port 12. Otherwise, the method of connec-
tion between the peripheral device 14 and the multiple-appa-
ratus connection system 60 is the same as the method of the
multiple-apparatus connection system 10 shown in FIG. 1A.

Therefore, according to the charging signal 46 generated
by the power managing controller 28 and the second detection
voltage signal 425 generated by the voltage determining
device, the present multiple-apparatus connection system 60
enables the mini-USB port 12 to connect to peripheral devices
like a speakerphone 50, a USB peripheral device 52, an AC
charger 54, and a serial port to USB port converting wire 56
etc., thus achieving the purpose of reducing the number of
output/input ports, lowering the difficulty in design, saving
space, and lowering cost.

Referring to FIG. 3, FIG. 3 is a schematic diagram illus-
trating the third preferred embodiment of the multiple-appa-
ratus connection system of the present invention. The differ-
ence between the multiple-apparatus connection system 70
shown in FIG. 3 and the multiple-apparatus connection sys-
tem 10 shown in FIG. 1A is that the multiple-apparatus con-
nection system 70 does nothave a selecting circuit 26, and the
second data pin D2 is directly connected to the first USB pin
USBI, the first speaker pin SPK1, and the transmitter pin
TXD; furthermore, the third data pin D3 is directly connected
to the second USB pin USB2, the second speaker pin SPK2,
and the receiver pin RXD.

When the speakerphone 50 connects to the mini-USB port
12, and when the controller 24 receives a second detection
voltage signal 4256 which is below 0.6V, the controller 24
determines that the peripheral device 14 connected to the
mini-USB port 12 is a speakerphone 50.

Furthermore, the controller 24 will then cutoff the signal
transmission of the first USB pin USB1, the second USB pin
USB2, the transmitter pin TXD, and the receiver pin RXD.
Accordingly, the second data pin D2 of the mini-USB port 12
can connect to the first speaker pin SPK1 of the controller 24,
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and the third data pin D3 of'the mini-USB port 12 can connect
to the second speaker pin SPK2 of the controller 24.

When the USB peripheral device 52 connects to the mini-
USB port 12, and when the controller 24 receives a second
detection voltage signal 425 which is between 0.6V and 1.4V,
the controller 24 determines that the peripheral device 14
connected to the mini-USB port 12 is the USB peripheral
device 52. Furthermore, the controller 24 will then cut-off the
signal transmission of the first speaker pin SPK1, the second
speaker pin SPK2, the transmitter pin TXD, and the receiver
pin RXD. Accordingly, the second data pin D2 of the mini-
USB port 12 can connect to the first USB pin USB1 of the
controller 24, and the third data pin D3 of the mini-USB port
12 can connect to the second USB pin USB2 of the controller
24.

When the serial port to USB port converting wire 56 con-
nects to the mini-USB port 12, and when the controller 24
receives a second detection voltage signal 425 which is higher
than 1.4V, the controller 24 determines that the peripheral
device 14 connected to the mini-USB port 12 is a serial portto
USB port converting wire 56. Furthermore, the controller 24
will then cut-off the signal transmission of the first speaker
pin SPK1, the second speaker pin SPK2, the first USB pin
USBI1, and the second USB pin USB2. Accordingly, the
second data pin D2 of the mini-USB port 12 can connect to
the transmitter pin TXD ofthe controller 24, and the third data
pin D3 of the mini-USB port 12 can connect to the receiver
pin RXD of the controller 24.

Therefore, according to the charging signal 46 generated
by the power managing controller 28 and the second detection
voltage signal 425 generated by the voltage determining
device, the present multiple-apparatus connection system 70
enables the mini-USB port 12 to connect to peripheral devices
like a speakerphone 50, a USB peripheral device 52, an AC
charger 54, and a serial port to USB port converting wire 56
etc., thus achieving the purpose of reducing the number of the
output/input ports, lowering the difficulty of the design, sav-
ing space, and lowering cost.

Referring to FIG. 4, FIG. 4 is a schematic diagram illus-
trating the speakerphone which adapts to the multiple-appa-
ratus connection system of the present invention. The speak-
erphone 51 is not completely shown in FIG. 4; only the parts
that are connected with the mini-USB port 12 are shown.
Comparing with the speakerphone 50 shown in FIG. 1A, the
speakerphone 51 shown in FIG. 4 further comprises a switch
62 which connects with a microphone wire 502 and a ground
wire 508. When the switch 62 is turned on, the second detec-
tion voltage signal 424 of the second endpoint 386 of the
second resistor 326 is a third voltage. In this preferred
embodiment, because the second endpoint 385 of the second
resistor 325 is grounded after the switch 62 is turned on, the
third voltage approaches OV. Therefore, when the controller
24 receives a second detection voltage signal 424 that is
nearly OV, the controller 24 activates a triggering function to
trigger a pick up function or a hang up function of the mobile
phone. In other words, by detecting the second detection
voltage signal 425, the present invention is able to support the
detecting of function keys of the speakerphone 51.

Beside the above mentioned peripheral devices like speak-
erphone 50, USB peripheral device 52, AC charger 54, and
serial port to USB port connecting wire 56, the multiple-
apparatus connection system 10 of the present invention can
also be connected with a microphone 54, a stereo-speaker-
phone 66, and a mono-speakerphone 68.

Referring to FIG. 1A and FIG. 5, FIG. 5 is a schematic
diagram illustrating the microphone of the multiple apparatus
connection system of the present invention. The microphone
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64 comprises a microphone wire 642 and a ground wire 648.
The microphone wire 642 connects to the first data pin D1 of
the mini-USB port 12. The ground wire 648 connects to the
ground pin GND of the mini-USB port 12.

When the microphone 64 connects to the mini-USB port
12, the first detection voltage signal 42a of the second end-
point 38a of the first resistor 32q is a second voltage. In this
preferred embodiment, because the inner resistor of the
microphone 64 is connected with the first resistor 324, the
second voltage is between 0.5V and 1.6V. Accordingly, when
the controller 24 receives a first detection voltage signal 42a
which is between 0.5V and 1.6V, the controller 24 determines
that the peripheral device 14 connected to the mini-USB port
12 is a microphone 64.

Referring to FIG. 1A and FIG. 6, FIG. 6 is a schematic
diagram illustrating the stereo-speakerphone connected to the
multiple-apparatus connection system of the present inven-
tion. The stereo-speakerphone 66 comprises a first channel
wire 664, a second channel wire 666, and a ground wire 668.
The first channel wire 664 is used for transmitting the first
channel audio/video signal (not shown), and the first channel
wire 664 connects to the second data pin D2 of the mini-USB
port 12. The second channel wire 666 is used for transmitting
the second channel audio/video signal (not shown), and the
second channel wire 666 connects to the third data pin D3 of
the mini-USB port 12. The ground wire 668 connects to the
ground pin GND of the mini-USB port 12. Furthermore, the
first channel wire 664 and the second channel wire 666 are
respectively connected with a resistor R1, in which the resis-
tance of the resistor R1 is about 16€2 or 32Q.

When the stereco-speakerphone 66 connects to the mini-
USB port 12, the second detection voltage signal 425 of the
second endpoint 385 of the second resistor 325 is a fourth
voltage. In the preferred embodiment, because the resistor R1
is connected with the second resistor 325, the fourth voltage
is lower than 0.6V. Accordingly, when the controller 24
receives a second detection voltage signal 425 which is lower
than 0.6V, the controller 24 determines that the peripheral
device 14 connected to the mini-USB port 12 is a stereo-
speakerphone 66.

Therefore, the controller 24 outputs the selecting signal 48
to the selecting circuit 26, so that the resulting second data pin
D2 of'the mini-USB port 12 can connect with the first speaker
pin SPK1 of'the controller 24; also, the third data pin D3 of the
mini-USB port 12 can connect with the second speaker pin
SPK2 of the controller 24.

Referring to FIG. 1A and FIG. 7, FIG. 7 is a schematic
diagram illustrating the mono-speakerphone connected to the
multiple-apparatus connection system of the present inven-
tion. The mono-speakerphone 68 comprises a second channel
wire 686, and a ground wire 688. The second channel wire
686 is used for transmitting the second channel audio/video
signal (not shown), and the second channel wire 686 connects
to the third data pin D3 of the mini-USB port 12. The ground
wire 688 connects to ground pin GND of the mini-USB port
12. Furthermore, the second channel wire 686 connects with
aresistor R1 in which the resistance of the resistor R1 is about
16Q or 32Q.

When the mono-speakerphone 68 connects to the mini-
USB port 12, the second detection voltage signal 425 of the
second endpoint 385 of the second resistor 325 is a fourth
voltage. In the preferred embodiment, because the resistor R1
is connected with the second resistor 325, the fourth voltage
is lower than 0.6V. Accordingly, when the controller 24
receives a second detection voltage signal 425 which is lower
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than 0.6V, the controller 24 determines that the peripheral
device 14 connected to the mini-USB port 12 is a mono-
speakerphone 68.

Therefore, the controller 24 outputs the selecting signal 48
to the selecting circuit 26, so that the resulting third data pin
D3 of the mini-USB port 12 can connect with the second
speaker pin SPK2 of the controller 24.

Referring to FIG. 8, FIG. 8 is a flow chart illustrating the
multiple-apparatus connection method of the present inven-
tion. Taking the multiple-apparatus connection system 10 in
FIG. 1A as an example, the multiple-apparatus connection
method of the invention comprises the following steps:

S80: Connect a peripheral device to a USB port;

S82: Connect a voltage determining device to the USB
port, and generate a detection voltage signal;

S84: Receive the detection voltage signal; and

S86: Determine the type of the peripheral device in accor-
dance with the detection voltage signal.

Therefore, according to the charging signal 46 and the
second detection voltage signal 425, the mini-USB port 12 of
the present multiple-apparatus connection system enables the
mini-USB port 12 to connect to peripheral devices like a
speakerphone 50, a USB peripheral device 52, an AC charger
54, and a serial port to USB port converting wire 56 etc., thus
achieving the purpose of reducing the number of output/input
ports, lowering the difficulty of designing, saving space, and
lowering cost.

With the example and explanations above, the features and
spirits of the invention will be hopefully well described.
Those skilled in the art will readily observe that numerous
modifications and alterations of the device may be made
while retaining the teaching of the invention. Accordingly, the
above disclosure should be construed as limited only by the
metes and bounds of the appended claims.

What is claimed is:

1. A multiple-apparatus connection system comprising:

a mini universal serial bus (USB) port, comprising a first
data pin, a second data pin, a third data pin, a ground pin,
and a power supply pin, for connecting a peripheral
device;

at least one voltage determining device connected to the
mini USB port, the at least one voltage determining
device generating a detection voltage signal when the
peripheral device is connected to the mini USB port, one
of'the at least one voltage determining devices compris-
ing a voltage supply device and a resistor having a first
endpoint connected to the first data pin and a second
endpoint connected to the voltage supply device,
wherein the at least one voltage determining device pro-
vides the detection voltage signal at the first endpoint of
the resistor; and

a controller that receives the detection voltage signal at the
first endpoint of the resistor and determines a type of the
connected peripheral device according to the detection
voltage signal.

2. The connection system of claim 1, wherein the periph-

eral device is an AC charger comprising:

a power supply wire to be connected to the power supply
pin of the USB port; and

a ground wire to be connected to the ground pin of the USB
port;

wherein the detection voltage signal is a first voltage when
the AC charger is connected to the USB port.

3. The connection system of claim 1, wherein the periph-

eral device is a microphone comprising:

a microphone wire to be connected to the first data pin of
the USB port; and
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a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is a second voltage

when the microphone is connected to the USB port.

4. The connection system of claim 3, wherein the micro-
phone further comprises a switch connected to the micro-
phone wire and the ground wire, and the detection voltage
signal is a third voltage when the switch is turned on.

5. The connection system of claim 1, wherein the periph-
eral device is a speaker comprising:

a first channel wire to be connected to the first data pin of

the USB port; and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is the fourth voltage

when the speaker is connected to the USB port.

6. The connection system of claim 5, wherein the speaker
further comprises:

a second channel wire to be connected to the second data

pin of the USB port.

7. The connection system of the claim 1, wherein the
peripheral device is a serial port to USB port converting wire,
the converting wire comprising:

a transmitting wire to be connected to the first data pin of

the USB port;

a receiving wire to be connected to the second data pin of

the USB port, and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is the first voltage

when the converting wire is connected to the USB port.

8. The connection system of claim 1, wherein the periph-
eral device is a USB peripheral device which supports the
USB communication protocol, the USB peripheral device
comprising:

a first wire to be connected to the first data pin of the USB

port;

a second wire to be connected to the second data pin of the

USB port;

a third wire to be connected to the third pin data of the USB

port;

a power supply wire to be connected to the power supply

pin of the USB port; and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is a fifth voltage when

the USB peripheral device connects to the USB port.

9. A multiple-apparatus connection method comprising the
steps of:

connecting a peripheral device to a mini universal serial

bus (USB) port comprising a first data pin, a second data
pin, a third data pin, a ground pin, and a power supply
pin;

generating a detection voltage signal at a first endpoint of a

resistor in a voltage determining device comprising a
voltage supply device and the resistor when the periph-
eral device is connected to the mini USB port, the first
endpoint of the resistor being connected to the first data
pin and a second endpoint of the resistor being con-
nected to the voltage supply device;

receiving the detection voltage signal at the first endpoint

of the resistor; and

determining a type ofthe peripheral device according to the

detection voltage signal.

10. The connection method of claim 9, wherein the periph-
eral device is an AC charger comprising:
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a power supply wire to be connected to the power supply

pin of the USB port; and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is a first voltage when

the AC charger connects to the USB port.

11. The connection method of claim 9, wherein the periph-
eral device is a microphone comprising:

a microphone wire to be connected to the first data pin of

the USB port; and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is a second voltage

when the microphone connects to the USB port.

12. The connection method of claim 11, wherein the micro-
phone further comprises a switch connecting to the micro-
phone wire and the ground wire, and the detection voltage
signal is a third voltage when the switch is turned on.

13. The connection method of claim 9, wherein the periph-
eral device is a speaker comprising:

a first channel wire to be connected to the first data pin of

the USB port; and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is the fourth voltage

when the speaker is connected to the USB port.

14. The connection method of claim 13, wherein the
speaker further comprises:

a second channel wire to be connected to the second data

pin of the USB port.
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15. The connection method of claim 9, wherein the periph-
eral device is a serial port to USB port converting wire, the
converting wire comprising:

a transmitting wire to be connected to the first data pin of

the USB port;

a receiving port to be connected to the second data pin of

the USB port; and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is the first voltage

when the converting wire is connected to the USB port.

16. The connection method of claim 9, wherein the periph-
eral device is a USB peripheral device which supports the
USB communication protocol, the USB peripheral device
comprising:

a first wire to be connected to the first data pin of the USB

port;

a second wire to be connected to the second data pin of the

USB port;

a third wire to be connected to the third data pin of the USB

port;

a power supply wire to be connected to the power supply

pin of the USB port; and

a ground wire to be connected to the ground pin of the USB

port;

wherein the detection voltage signal is a fifth voltage when

the USB peripheral device is connected to the USB port.
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